
haden in the South Atlantic summer fishery alone
was 34,435 metric tons.

Estimates of the thread herring population
size expressed in metric tons equal approxi­
mately 45,000 ± 23,000 in 1968 and 71,000
± 21,000 in 1969. The 95% confidence inter­
vals suggest that true population size might vary
from 22,000 to 92,000 metric tons. Thus, the
thread herring resource appears capable of sup­
porting a larger fishery at this time since not
more than 10% of the population was harvested
in 1'968 or 1969, but it does not appear to have
the capacity to offer an alternate resource for
the Atlantic menhaden fishery. Thread herring
distribution is generally limited to the South At­
lantic area, whereas Atlantic menhaden are dis­
tributed along most of the Atlantic coast .of the
United States. A 50% harvest rate, at most,
would amount to little more than the present
menhaden landings in the South Atlantic sum­
mer fishery.
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MERISTIC CHARACTERS OF SOME

MARINE FISHES OF THE

WESTERN ATLANTIC OCEAN'

This report presents data on meristic characters
from radiographs of 642 species of marine fishes
representing 113 families, collected from Cape
Hatteras, N.C., to northern Brazil, including the
Gulf of Mexico and the Caribbean Sea. Most of
the specimens were collected on cruises of the
National Marine Fisheries Service. The chart­
ered vessel Silver Bay and the NMFS research
vessel Oregon made these cruises from the Ex­
ploratory Fishing and Gear Research Base,
Pascagoula, Miss., and the Exploratory Fishing
and Gear Research Station, St. Simons Island,
Ga. Additional material was obtained from
shrimp trawling and beach seining in coastal
Georgia. Papers by Hollister (1936, 1937a, b,
1940, 1941), Clothier (1'950), Hubbs and Lagler
(1958), and Lagler, Bardach, and Miller (1962)
were helpful in determining vertebral and other
skeletal characters. The phylogenetic arrange­
ment and spelling of families, genera, and spe­
cies were made, when applicable, in accordance
with the American Fisheries Society's List of
Common and Scientific Names of Fishes (Bailey,
1970) .

Methods and Procedures

We x-rayed at least four specimens of most
species; for some species fewer than four were
available. Specimens ranged from 12 to 580 mm
standard length (SL). Specimens smaller than
about 60 mm SL were x-rayed with a soft-ray
machine and larger specimens with a hard-ray
machine.

Counts of precaudal and caudal vertebrae,
dorsal and anal spines, and soft rays, and pri­
mary and secondary caudal rays were made with
the aid of a dissecting microscope or an x-ray
illuminator. These meristic counts for all spe­
cies were made independently by each of us;

1 Contribution No. 99, National Marine Fisheries
Service, Southeast Fisheries Center, Brunswick Labora­
tory, Brunswick, GA 31520.
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we exchanged radiographs and checked each
other's work; then at a lat-er date and follow­
ing the same procedures, we reread the radio­
graphs.

The counts (Table 1) very likely do not rep­
resent the complete range for any species be­
cause too few specimens have been examined.
Counts from specimens with obvious deformities
or any recognizable abnormality or aberration
are not included. When more than one separate
dorsal or anal fin is present, and composed of
soft rays only (e.g., Gadidae and Moridae), the
count for the anterior fin is followed by a comma
and the count for the posterior fin. Dashes are
used to separate counts, or to replace counts to
indicate that we were unable to make an accurate
count from the radiograph.

In the dorsal fin in Macrozoarces americanus
(Zoarcidae), two groups of soft rays are sep­
arated by spines. Finlets in Carangidae, Gem­
pylidae, Scomberesocidae, and Scombridae are
separated from fin-ray counts by a plus (+)
sign. A plus sign is also used to show a divided
anal fin in Sternoptichidae.

Cyclopterus lumpus and Enchelyopus cimbri­
us normally occur north of the study area, but
their meristics were available and are included
in this paper for comparative purposes. Some
species which are anadromous have been in­
cluded, e.g., Alosa sapidissima, even though the
adults have been taken only in fresh or brackish
waters. Other species, e.g., Agonostomus mon­
ticola, are reported in the literature as occurring
in fresh water only but are included here because
at times they have been found in the ocean
(Anderson, 1957).

Definitions

In the following definitions we have tried to
provide a general scheme for distinguishing the
meristic characters of 642 different species al­
though all specimens of all 642 species do not
agree with our guidelines.

Total vertebrae: All vertebrae includes the anterior­
most centrum, and the urostyle 'which we count as the
terminal centrum.
Precaudal vertebrae: Vertebrae with no hemal arches
or hemal spines.
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Caudal vertebrae: Vertebrae with hemal spines;
typically the first hemal spine is associated with one
or more anterior proximai radial elements of the anal
fin. Our definition of precaudal and caudal vertebrae
will not work for all species because in certain groups,
e.g., Clupeidae, transitional centra may be present.
If transitional centra are known to occur, the total
number of vertebrae is a more meaningful character
than a precaudal and caudal vertebral separation.
Spines: All true spines are median unpaired struc­
tures, without segmentation; they are usually stout
and rigid with sharp tips and are never branched.
Rays (Soft rays): Are usually, though not always,
branched and flexible, and are paired and segmented.
Dorsal and anal fin-ray counts include all rays ob­
served. If the terminal ray is bifid and articulated
with a single pterygiophore, it is counted as one ray.
Dors~l o~ anal fin spines are tabulated as a group;
a spme m the second fin (if a spine is present) is
counted with the spines of the anterior fin.

We distinguished caudal primary (principal)
soft rays as those which articulate with the hy­
pural bones. Typically the primary rays include
all of the branched rays plus one dorsal and one
ventral unbranched ray. In some species the
primary caudal rays may all be branched. Some
species have primary rays only. Primary rays
often overlap onto the epural bones or hemal
spine of the penultimate vertebra, and our per­
sonal judgment, based upon our interpretation
of the literature, was used to determine if the
ray was primary or secondary (procurrent).
In a few species no distinction between primary
and secondary rays could be made from the ra­
diograph, and the total number of caudal soft­
rays is listed.
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TABLE I.-Meristic characters of some marine fishes of the western North Atlantic Ocean.

VERTEBRAE DORSAL Fl' ANAL Fl. CAUDAL F ,.
FAMILY Sb. lip"",.

range ..." TO.., I ..a".,u I CA".,U Spines I .... Spinell I .... 0'" I' lJoro~ r I. "'!"'U IV..tr~ I' v..truGenua, spec1ea 8L ...... ..ooadarr Pr1aar7 pr1M17 aec0ndu7
inol rqa raT" ran r~

!!!. !!2.
...... _._ ... _ .. ______ ........ ___ __~ ______ .. __ ........ _ .... _____ oo ___ .......... _________ ....

ACANTHURro.u:
6ACl;llthurue bahimua 4s 22 13 27 22 28

~l:lh!rurau 2'1..J.10 ,. 13 23..24 2l-2J 26 5
IcanUiUi:U.~ 26- 81 22 13 26-28 25 26-27 5-6

ALBULlDA!

=!iii!!8ra 310 77 46 31 22 9 35 10
130-1.70 " 42 27 18-19 8·9 33 10

ALlPWURIDAl
A!ep1aaurue !.!!::!!! 105-145 50-S1 35-3S

ANOPLOOASTEDIDAI
,AnoplOlut..~ 55- 1I2 25-21 12 13-15 16-18 6-7

41-60 18 10 12 6-7
57 19 10 13 8

66- 98 19 10 13 8
33 19 10 13 7

70- 64 18 10 12 7
66 18 10 12 7

57- 86 18 10 12 7

AROr.NTINID.u:

::::::'00mti:t:. 62_ 1I2 4S 2J 22 10-11 10 38-loO '-11 10 9-10
195 47 31 16 12 8 40 11 10 10

ARlmAE
AriUl!I lelia 94-145 50-52 22 28_30 18..19 53-55 19-20 19-20
!!£! WIiiU8 152-164 53-54 22 31..)2 26-28 58·59 22-2) 21

ASmONFSTHIDAE
~.!1!!!!! 42- 85 53-55 37 16_18 11-12 19-20 32..)5 8-9 5- 7

ATELroPIDJ.!
I31JW..~ 220-325 121-129 29..)1 97-100 82-89

ATHfIJ'INIDJ.E
58- 64 43-44 22-2) 21 7-8 10 11 ))-)6 8. 9 8·10
54- 92 43 19 24 5 7_8 18-19 )2-35 7_ 8 8-10
30- 37 41-42 18 23-24 5 6.8 17-18
28- 57 J9-4l 16..17 23-24 5 7·8 21-25 35..38 9-11 ,-10

AULOPIDJ.!
Aulopua !!!!!!! 133-195 48 33 IS IS 11-12 34-35 8-9 10

AUlOSroNlDA!
~ ..C\lJ.atU8 90-225 57 21 36 10 2B " 20

IIALISTmAZ
89-174 20 13 )6-39 40-42 12

121 2J 16 47 50 12
95-165 23 16 33-.15 35-J1 12
52-118 21 lh 44-47 47-49 12

15;-1'14 18 11 2'1..28 24-2; 12
105-180 18 U 29..,30 27-28 12
51.. 92 19 12 34-36 ,30-)2 12
49- 85 18 11 24 21-22 12
59- 90 18 11 26-28 23-25 12
66- 68 19/ 13 30_32 31-32 12
72-12,3 19 12 32-34 32-34 12
77-111 19 12 27-30 27-31 12
40- 65 18 11 " 24-25 12

BATIIlOLUI'tlDA!
109-125~ .cbroederi 31 10 21 JB 33·35 8_ 9 8-9

BATlltPl'I!llOlDA!
49-51BattqptC'Ob blae1mr1 105..J.1J 24-25 25-26 12-13 8..10 270029 4S 10 4- 5

115-IS8 J2 10 22 24-25 21-22 18
111-184 34 11 23 26 22 18
121-.180 34-35 11 2)-24 27 22-2) 18

82-147 44-45 12 32-33 36-37 33-34 IS
35- 59 2. 8 18 18 16.J.7 16

'l'J.OIIlDA!
9M5 60-62 26 5- 7 5- 670-350 33 23-25 25-28

171-295 n 44-45 '6-27 13 17..J.9 22-25 2_ 5 5
175..],88 73..74 47-48 2;-26 15'..16 IB-19 24-25 4-5 5
166-287 58-59 J6-J1 21-22 13·14 lh-IS 25..26 5 5- 6
124-.193 VI 60-62 29-31 23-24 20-21 2B-29 6-7 7
108-235 B2 54-55 27-.28 21-22 20..21 28_30 6-7 7_ 8

IlmYCIDlt
180 24 10 lh lh '9 28 10!!!2! ~ctzlU8

'LDn!IlDA!
34·35 10 24-25 11 3 352 .. 70 18-19 18-19 19

41·60 33-34 10 23-24 11 17-18 17-.18 17-19 2. 3 2_ 1
40- 62 J4 11 2J 13 14-IS 16 26-27 7 6-7
3)- 4J )2-33 10 22-23 12 lh-IS 16-17 21-23 4· 5 4- 5
66-86 32-34 10 22-2h 12 IS 16-17 2,3-24 5- 6 5

85 33 10 2J 12 IS 11 2J 5 5
59- 65 31 10 23 12 20 21 27-29 7_ 8 7. 8
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TABLE I.-Meristic characters of some marine fishes of the western North Atlantic Ocean.-Continued.

VERTEBRATE DORSAL FIN A N A L FIN CAUDAL FIN
FAMILY She Spec!-

range
_.

o~ I ".oo~ 1 '.-. Spin.. I .... 'pin.. I .... Total I, Dor." 'I ~." I mt,,, I' mu"O«roa, lJPeeiea 'L ...... secondary priNl7 prillar;y UCondal7
inod ran raT! rays rayll

!!! .!!£. ........................................ __ .. _ - .. _NUlltler_ ...... - .... - ...... - - .. .............. - ............ - ...... - - ...............

BOTHIIall
111-2CO 4 ,6 LO 26 0 62-&; 0 51-54 18 1 0
lO7-~5J 4 '4-'5 LO 24-25 0 OS 0 49-$1 18 1 0
126-154 4 '6 LO 26 0 72-75 0 54-58 18 1 0
llO-220 4 '6 10 26 0 76-79 0 60-6, 18 1 0
94-216 4 '5 10 '5 0 62-71 0 51-55 18 1 0
69-195 4 J7 II 26 0 68-73 0 54-57 18 1 0
54-232 7 40 10 JO 0 91-98 0 72-7S 17 0 0

1)2-217 , 39~O 10 29-30 0 91-98 0 72-16 11 0 0
70-J34 4 35-37 LO 25-27 0 79-85 0 61-64 17 0 0

lJ' 1 55 16 " 0 US 0 86 17 0 0
lOS 1 '5 10 25 0 81 0 67 17 0 0

101_110 4 36-37 10 26-27 0 '6-84 0 6)..67 17 0 0
6B_77 4 35-36 9..10 25.-26 0 7,-82 0 6)-65 17 0 0
80-'8 4 37 LO 27 0 91·'4 0 n-1J 11 0 0

4' 1 '4 LO 24 0 74 0 5, 11 0 0
100-14' 4 34-35 LO 24-25 0 19-64 0 62-63 11 0 0

87-129 5 34-'5 10 24-25 0 7$-80 0 57..61 17 0 0
162-169 4 )6-J7 LO 26--27 0 85-87 0 65-68 17 0 0
152-177 4 )6-37 10 26-27 0 82-84 0 620065' 17 0 0

69-82 4 31..38 10 27-28 0 74-80 0 60-64 17 0 0
109-120 4 '5-'6 LO 25-26 0 79-82 0 63-66 17 0 0

83-100 4 J11-35 10 24-25 0 76-79 0 56-61 17 0 0
80-.5 4 34-35 10 240025 0 77-79 0 5M3 17 0 0

ll2-186 4 37-38 La 27-28 0 61-64 0 46-51 17_18 0_1 0
156-211 4 41-42 II JO-31 0 76-82 0 61-67 18-19 1 0-1
110-129 4 45...6 10-11 35·)6 0 105-loB 0 80-88 11 0 0

8O-ll8 2 .$2-53 II 41-42 0 117-121 0 98-103 0 0
78-90 5 43-J.4 LO 33-)4 0 91-93 0 72..7!J 17 0 0

91...130 4 46...7 10-11 36 0 9.3-1oY 0 76.83 17 0 0
105-221 4 '7 LO 27 0 75-80 0 58~1 18 1 0
137-173 4 41--42 11 30-31 0 87-90 0 66-70 18 1 0

95-213 4 '7 10 21 0 82-90 0 64-71 18 1 0
161-195 3 38 10 28 0 76-8S 0 60-64 18 1 0
lll-J20 4 34-'6 II 2.3...25 0 64-n 0 50-54 17 0 0
92-114 4 34-35 10 24-25 0 74-61 0 60-63 11 0 0
97-154 4 )4-35 10 24-25 0 85-67 0 67-70 17 0 0

151-228 4 .35-36 10 25-26 0 85-91 0 67-72 17 0 0
84-156 2J 41-4J 10-11 31-.33 0 95-102 0 75-81 17 0 0
72-207 16 41-4J 10_11 ,31-JJ 0 98-1~ 0 80-85 11 0 0
97-117 2 40 10 30 0 91-92 0 70-73 17 0 0
75-ill 18 40-41 10 30-31 0 89-95 0 69-15 17 0 0

BRANCHIOSTmmAE
~plwn1n-1 222 24 10 14 53 51 3. l2 12

BRY.l»lAC!ROTIDA!
Br!Slll&c:ero,~ 42...8 47-49 lJ 34-36 44-46 46-47 :U-32

CALLIOImllDA!

§r;~~eme .~~ih*-
102_132 21 14 8 7 15

88 2J IS 14 13 16
orlconetti or.,ona 70-10) 23 15 14 1) 16

CAI'llOIIall

~U::t:~1a
44-87 22 10 12 3M5 )0-.32 19 4

85-US 22 10 12 26_29 26_27 18-19 3-4

71-91 4 24 10 14 7·8 19 3 16 35·)6 '-LO ,
113-140 4 24 10 14 • 25-27 , 22-2) 33-34 8., 8
191..z12 4 25 10 15 • 23 3 19-20 33-34 8•• 8
99-104 4 24 10 14 • 19-20 3 16-11 34 , 8
51-160 4 24 10 14 , 20-21 , 11 33-34 8-. 8
82-137 4 24 LO 14 • 27.26 3 24-26 ,32-35 8-. 7->
88..125 4 24 10 14 • 26-27 , 26·27 ,32-.35 8-. 7-'

160_195 4 '4 10 14 • )2-33+1 , 25-26+1 35-36 • 9-10
125-155 4 '5 10 15 • 31-33+1 , 26_26+1 '5 , •60-90 4 24 10 14 7 25_26+1 2 18...1 34·3. 7-11 10..11

41-54 2 26 10 16 • 28-29 3 24-25 34-'5 • 8-•
245 1 25 10 15 5 '6 3 16 38 II 10

140-182 3 26 10 16 6-7 20 , 19-20 )2·35 9-10 6-8
147_166 4 24 10 14 • 24-26 3 21-2) ,31-3.3 7-8 7-8

94-142 4 24 10 14 • 21_22 , 17-16 32-33 8_. 7
147-205 4 2. LO 14 8 28-32 3 200021 36-41 9...13 lo-ll

47-235 6 24 10 14 8 29...31 3 29-31 36-42 11-1) 6_12
187_2u5 4 24 11 13 • 35-37 3 20 34-40 8_12 9-11
125_182 4 24 10 14 7 24-2S , 21_22 )2-33 8 7·8

327 1 24 10 14 6 26 3 27 32 8 7
39J>8 4 24 LO 14 , 19-20 3 16_18 30-31 7 7
17-60 4 24 LO 14 7 19 3 17-18 31-32 7-8 7

120-1$0 • 24 10 14 , 29-31 3 27_28 35·37 '-LO 9-10
ll7_1.60 4 '4 10 14 • 21-22 3 16_18 )2-)u 8•• 7·8

CARAPIDU
£!!:!E!!! berald~.h 12[-16$ 118-122 16 102-106

C!N'mISCIDA!
Ka.C1'Orh!JThoBU.~ 68_115 '4 15 10-11 18-19 27-26 \>1-10 S/-10

CEN1'ROPOHIDJJ:

g::::: :tl~::u.
122-280 24 La 14 9-10 36-38 10-11 '-LO

56-168 24 10 14 10 )7-40 11-12 ._ll

CHAr.roOONTmAE
S6-9O 24 La 14 12-14 17-19 14-15 24-25 4·5 3-4
49-67 24 10 14 12·1) 18-20 16-17 2J , ,

99-130 24 10 14 12-1.3 18-20 16-17 2) 3 3
82-99 24 LO 14 13-14 21-23 17-19 2; , ,
28-92 '4 LO 14 12 20_21 16-17 2]-24 ,-4 ,

.8-1M 24 LO 14 14 18-19 18-1' 2, 4 4
620183 24 10 14 14 20 20 25 4 4

ill-l1.3 24 10 14 13-14 17-19 18-19 25 4 4
77..128 24 LO 14 LO 28-29 22_2,3 24-25 4 3-4

236-250 24 10 14 • 30-31 23_24 23-25 3-4 3...
52 24 LO 14 lJ " 16 24 4 ,

CHAULIOOOHTIDA!
~.!!.2!E.!! 145-185 SO-S2 5-6 11-l2 10
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TABLE i.-Meristic characters of some marine fishes of the western North Atlantic Ocean.-Continued.

VERTEBRAE DORSAL FIN A N A L F , N CAUDAL F , N
FAY.ILY Size Sped_

range ."'. 0= I "'0""&1 I caUOa1 5p"'" I •.,.. .p'n.. I ..,.. 0=
r~""" 'I """" I antral \. antralGftlUIl. specie SL ~ econdar;y pr1m&r1 primarT aeeondaJ7

","' r~ r.,.. ralJl rays

~ ~. .. ~ - - .. - - - - .................................. NUiiIb~r .......................... - .. - ..................................................

CHAUNACIDAE

~~ 61_123 19-20 12 7-6 11-12

40 24 10 '" 7 , 2 8 " 6 6
)0.60 24 10 '" 8 8_, 2 7-8 )1-32 7-8 7
39-54 24 10 15 7 , 2 7-' )2_34 7 5-7

10)_136 25 10 15 , 10 2 , )8-39 10-12 10-11
99-112 '5 10 15 8 9-10 2 , ,5-,7 9-11 1-10

34 ..M 24 10 '" 8 , 1-2 6 27_31 5-7 5-7
44 24 10 14 7 , 2 8 )0 7 6

78_87 24 10 14 6 , 2 8 30-3'2 7-6 6-7
42 24 10 14 8 , 2 8 Jl 7 7

118..160 25 10 15 10 , 2 7 35-36 10 8_'
83-69 25 10 15 10 10 2 , 41-42 12 ..1) 12-1,3

80_115 25 10 15 10 8_, 2 7 ,5 , 9

CIIT.OROPHTH.lLKIDA,E

~~::UH~~:t:llir.1
1.07_127 4~8 18 28_30 10-12 8 4,-46 13-14 10 11-13
135-140 J9 17 22 10 8_, 40-42 11-13 10 11-13

CLINIDAE
LabrillOlllUI!~ 30-57 JS 11 24 19 lO-ll Itl-19 " 8 8
mrisolllUll rue pinnill 90-110 ,4 11 2J 16 12 18-19 28_30 8-9 7-8
starks!. y- ineata 12_14 Jl 10 21 19 7 14-15

137-215 47-51 1JJ_16 33-35 17_18 16-20 )2-34 7-8 10 "7
118 54 17 J7 19 22 ,5 , 10 7

103_121 5..S7 18-19 :37-38 16_19 19-21 33-,4 7-8 10 7
190 44 14 ,0 20 21 J6 , 10 8

24-170 4S-46 16 29-30 20-21 21-2) 34-36 8_, 10 7-8
72-82 45-46 14-15 )Q..31 19-20 21-24 33-,5 8 10 6-8

110-233 48 18M19 29-30 20-22 21-24 32M35 7-' 10 "7
190-247 55-57 23-2S 32-)) 17-19 17-18 J7-41 10-1) 10 8_,
lJ7M21S 48-50 11-1) 35-39 13-15 32-36 ,5-J7 9-11 10 7

37..62 4,-44 11-13 30-32 111-16 22-24 34-,5 9 10 6-7
107_125 48-,0 15-17 32-34 18-21 11-12 31-32 6-7 10 6

6L-77 40-42 12-~ 27-29 16_18 17-16 33-)5 8-9 10 6-7
27-47 38-42 19-21 19-21 10_12 13-15 2)-24 ,-4 , ,

57_192 45-49 12-13 )2-36 20-22 20-24 34-35 9 10 6_7
23-29 45-47 16 29-31 16-19 16-17 34 8 10 7

CORYPHAmID.U:

~~gt:: h1~~;11
77_100 33 14 19 51-54 24-27 40-41 li-12 12
9l-lJO Jl 13-14 17-18 58.60 27-26 39-43 11-13 10-13

CQRYPHAmOIDID.u:

;0:t%hlbcrra eanninatull 170..205 75-78 12 63-66
..!.-....!~ ,50 14 10 110

CYCLOPTP2UDAE
Cye1optll!'\lll~ ,87 " 11 18 10 11 15

CYNOOLOSSIDAE
10B-132 47-49 38-40 9Q..91 73-7S 12 6
128_181 48-49 39.-40 90-92 74-76 10-11 S'<>
100-112 52-5, 4,-44 9.$-96 81-84 12 6

45-50 4, 34 75-76 60 ,o-n 5'<>
91-106 47.-48 38-39 84-87 68-72 12 6

121MlJ5 46.-48 37-39 86-89 70-72 10 5
147-194 SO-4' 41-4, '4-98 78-83 11_12 5'<>

91_118 5,-54 44-45 9,-99 8)-8S 12 6

" 44 ,5 85 69 11 6

CYPRINOOONTIDAE

nYFlrtnih vartegarU8 34-54 4 26-27 12 14-15 12-13 11-12 2B-29

~~ 48 1 2, , 14 11 , Jl
6'_111 4 3)-).$ 15-16 18-20 11-12 11 38-42

F\lJidul~: ~~:11 tUB 62_72 4 )3-)4 14 19-20 11_12 10-11 )8-40
~~ 17M)2 10 31-3) 12-lJ 18-20 8-, 10_11 )3-34

r=~i~: ffiffi: ,O_8S 4 J4-,$ 15 19-20 13-14 10-12 3'1-40
44-6' 5 35-36 15 20-21 12_13 11-12 30-40

DACTnOPTERIDAE
Daetzlopte1"UII~ 110_162 22 14 15

DIOOONTIDA1.
18-20

~~;~~:niF£;epfi
60-115 10-12 9..11
97-125 12-14 12M15

tiIOdOii hY!!trIi 37-'68 15 16

DlREn1IDAE
29-30 13~.rgenteull 82-9$ 16-17 25....26 20-21 " 10

ECHENEIDAE
,0 14 16F:eheneill naucratell 210-266 J4-J7 )2-35 .37-40 10-11 10-12

[chen.i11 neucrato!dea 10)-1.37 ,0 14 16 J7 JJ 40 13 10
~C~U11 50_Bl )b-39 18 20-21 ,5 ,5 J9 11 11
~!!!!a! -- 74-156 27 12 15 24-26 22-24 39-43 n-13 11-13

lLJlDTRIDAE
12~~ 76-77 27 15 10 32-33 8-9

F.LOPIDJJ:
55-S6 24

~~ant1cua
180M23) 76~0 26_28 18..19 36-37 9-11 10 7-8
75-llS 55-56 33-,4 22 16 24-25 32-33 7 10 6-7

n!MELICHTHYlDAE
26 11 15 11tmelichthlopll~ 77 11 40 12 11
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TABLE I.-Meristic characters of some marine fishes of the western North Atlantic Ocean.-Continued.

VtRT~BRAE DORSA.L FIN ANAL FIN CAUDAL FIN
rOOLr Slzt! Sped_

r..,.. .- mtr
Gmu., 8Pec1a. 51 ~ .~"""*'7

in" raya

"!! ~.

nroRAtTLIDA!
Anchoa elJ.Nni. 48-'1 4<>-04 n-24 19-21 14-15 22 32-34 1 10 6_8

lnCMaWhii 65-7S 42-43 21-22 20-21 16 20->2 )3-36 7-' 10 7-8'L\cliOi _ II 51-l!2 410043 21·22 20-21 14-15' 21_22 )2..35' 7-1l 10 6-8
iiiChDi tc ;r-'7 4o-l1l 19 21..22 14-15 26-27 35-36 , 10 7-8

&f~!i: 117..133 42--43 17 25..26 15_16 36-39 37-39 lO-ll 10 8-,
OS 43 22 21 IS 21 30 6 10 5

~identoatol. 63-10 40 " 21 14-15 22-24 31-36 6-, 10 6-8

~: t=lli~ 26-35 43.0.4 14 10
117 41 20 21 16 25 35 10

~ l!O!.raeaa 140-3M 43 20 " 15 27 35 10

EPHIPPIDAZ
Chutodipteru. taber 4B.-IO) 24 10 14 21-2) 17-18 27-29 ~-' 5-'

41-182 42 260027 15..16 12 7-9 26-28 5-' 6-1
49-1.00 44-45 30-)1 14 12-13 '-10 27_29 50<> 7-8
45-186 44..5 lO 14-15 15 10 27-26 50<> 7
58->05 45..6 29-31 14-16 13-14 10 29-33 6-9 8-,

197-226 40-47 Jl 15_16 13-14 9-10 26-29 50<> 6-8
190 72 46 26 22 23 " 4 4

151-171 44..5 26-21 18 14 14 26-28 50<> 6-7
51-70 54-56 38-39 16-17 13-14 11-13 24-27 50<> 40<>
50-90 52-53 35-lI 16_18 13-15 12-13 24..25 5 4-5

121-210 45..1 29 16-18 10_11 11-12 lO 6 9
212 45 29 16 12 12 " 6 7

137-173 51-52 33-34 17-18 14-15 16 23-24 4-5 4
100-134 50 18-19 31-)2 14-15 15-16 " 4 4

91-llS " " 16 12 13-14 " 4 4
30-1l 43..5 27-29 15-16 9-12 8-, 26-21 4-5 7

FISTUL&RIDAE

n:=U~~1.
240-420 82-1l3 16 15
24500410 ""-85 IS 14-15 26

GADIDAF,
137-2.30 5"1-)2 16 35-36 45..8 37..3 lO-O4

26$ 53-55 20...21 33-34 15,22,22-24 24,26,220023 57-58
165-185 5"1-52 25 26-27 12,13,36-37 37-38 "...245-.300 54 27-28 26-21 12,13,39-41 38-41 O4-J6
198-265 47.., 15 "-04 10,55-60 48-54 28-31

8o-1OS 48 15 33 9-10,53-58 45-54 lO
317...337 51 16 35 10,62-t4 54-55 "282 46 15 Jl 10,59 53 lO

82-177 h5-46 13-14 31-33 8-9,47-51 h5-So 30-32
""-115 56-57 14-15 42 6,51-59 53-57

210 53 04 19 " 12·B 29 4 B
37) " 17 15 , 19+5 12+4 37 10 10

115_1b7 " 16 16 11 lB 18 35-37 9-10 '-10
2l5-z4$ J6 22 14 22-23 22_23 18-19 33-34 7-B ,
270-310 " 16 16 13-1S 18-19+2 17_18-+2 34-31 '-10 8-10

QmR!',JDJJr,

160-163 24 10 14 10 3B 11 10
8o-1OS 24 10 14 10 37-38 10_ll 10

123-l4S 24 10 14 10 37-38 10_11 10
101-tlU 24 10 14 10 l7-3B 10-11 10

12B 24 10 14 10 36 10 ,
180 24 10 14 10 33 8 8

ooBlmcmA!
25-26~~ 36~9 14 11_12 11 10

OOBlmAB
26 10 16 6 11 1235 "

, 8
51 26 10 16 6 12 13 lO B 1

29-SO 27 11 16 7 12-13 11 lO-32 B-, 8-7
28 21 11 16 1 12 11 "

, 8
25-31 21 11 16 1 11-12 10-12 31-32 B_, 7-9
31-4$ 21 11 16 7-8 16-17 11...18 lO B 1

OOlfOSroJolATIDAX
16U 60-7) 46..1 30-31 10-11 10

51-70 37-38 17 20->1 19 " 10
121 36-39 17 21-22 13 24

135-215 41 11 24 13-14 29-31 38'" 10-12 10 9·10
4l J2 ...JJ 12 20-21

1.22-1.6S 45 18 21 ll-12 28_34 10
172_183 5, 19 ',0 10-11 57

CiUKHICOlDIIlA!

r11clii'J~' brach1u.culu. 18-90 36-31 10 26_27 27-29 21-29 17
S10!J) cth;n~ 70-75 37-38 10 "1-28 29 28-29 17

OIWOIISTlDAI
;ZPttcu. bbtrbD1m1. 61_70 25 10 15 25-26 15-16 24-26 4-5 3..

it:h:: :a':;:::. 82-1.52 24 10 14 24-25 15_16 25-26 4-5 4
SO-175" 24 10 14 24-25 17 24-2S 3.. 4

}I)~IDA!

103_124 27 11 16 12-l) 13-14 11 26-29 10 4-5
lb1-200 27 11 16 11 15 10 lO 10 5
74-108 27 11 16 11 11-12 7-8 30 10 5

lOS 27 11 16 11 11 1 30 10 5
4B-153 21 11 16 11 lli-l5" 9-10 29-30 10 4-5
61-'5 27 11 16 11 13 , 30..31 10 5-6

68-115 26 11 IS 11 13-15 12-13 21-28 10 3..
74-lO$ 26 11 IS 12 12-13 11 28 10 4

ISTIOPHJRmAE
Tetropturul~ 62-80 23-2h 12 11-12 43..7 6-7 16-18 L-8 35-38 10 8-11

KYPHOSIDA.!
;ZEJ:I!IU' incbor ,34.-50 26 10 16 lO_U 13-14 13 04
~ ..ctitrix 33-53 26 10 16 11 12 11 33
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TABLE I.-Meristic characters of some marine fishes of the western North Atlantic Ocean.-Continued.

VERTEBRAE DORSAL FIN A N A L FIN CAUDAL FIN
FOOLI Sise Speci-

range ....
O~ I rr...wu I ~uou opin" , "'1' opw" I ..", O~ I _.u./ ~..u I .,tru I' "..u0«1\18, specie. SL ~ eecondarT pr~ pr1llU1 I econdary

in., r..,.. r.,. r&J'l ran

!!!. ~. ------------------------. @!!: .. .. -- - ..... --- -- -_ .. --- -- --- -- -. ----- .. ----_ ..

LAlIlID.U
167-215 26 11 17 12 10 11-12 32-33 9-10 •36 '6 11 17 12 10 12 37 12 11
115-152 '6 11 17 11 10 10 34-35 10-11 lo-u
}20-137 '5 lO 15 • 11 12 "

, ,
12.3_140 '5 10 15 • 11 12 20..27 6-7 6

57-B) '5 10 15 • 11 11 26_27 6-7 6
307 '5 10 15 • 11 12 " 6 6
.6 '5 • 16 • 11 12 '6 6 6

118-152 '5 • 16 6-. 12-13 12 21-2) 4-5 3..
112_122 30 13 17 14 11 lO_ll 26-26 6-7 6-7

363 35 17 16 17 11 6 '6 7 6
67 '5 10 15 6 13 11 '5 6 5

41-55 '5 10 15 6 12-13 10-11 211-26 5-6 5-6

IDOOTIDAE
~~ 19--40 '4 11 13 12 15_16 11 2)-25 J-5

LOPHlIDAE
~~ 86-98 25-26 14 11-12 9-10

''''' '4 lO 14 10 • 6 4' 13 12
'5-160 '4 lO 14 10 11 6 J.-", 12-13 10-U

165-197 '4 lO 14 lO 14 • J5-36 '-10 6-.
)2-99 '4 lO 14 10 14 6 31-3) 7-6 7-6

94-172 '4 lO 14 10 14 • J5-31 '-10 8-10
92-147 '4 10 14 10 14 7-6 J6-31 10 '-10112-150 '4 lO 14 lO 14 6 31-33 6 '_6
81_170 24 10 14 10 14 6 3J-34 6-' 6
66-150 24 10 14 lO 11-12 6 34-36 9-10 6-.

l00-US 24 lO 14 10 12 6 32-35 .-. 7-.
95-14) 24 lO 14 10 14 6 31-38 10-11 lO

151-173 24 10 14 10 13 6-9 J4-J5 • 8-.
88_176 24 10 14 lO 11 7-6 ,,-"' 11-12 10-12

135..155 24 10 14 lO 11 6 390040 12 lo-n
55-173 '4 lO 14 lO 11 6 41.., 11-13 12-1..3

123o.llW 24 lO 14 12 11 6 36-36 10-11 '-lO
1l1...l23 25 10 15 • 10 7 40-4' 12-13 11-12

HALACOSTEIDA!
~!!!m 90 47 16 21

MICJlODtsKIDAE
M1crodePll18~ 31-34 61..68 J7 30-)1 2J

IfJRI....
Brollllliculu" 1JIIb1!ll'bi8 135-16$ $0-51 17 "-J4 10,53-,6 56-62 J4-J7
iAemon_b.~ 90-165 5. 17 42 5-6,59 67 26
~rulvu. 115-122 48-49 14 J4-J5 10-ll,50-S8 60-64 2)-24

HtJOILID.u:
28-30 '5 12 13 6 10 )2..)4 9-10 '-10

105-155 24 12 12 • 6 '8-30 7-6 7-'
64·1oS 24 12 12 6 • 28...29 7-8 ,..

J5 '4 12 12 8 • 2)1 ..)0 6 7-b
56-1oS 24 12 12 7-6 8-. 28-29 7 7-6

lIULLlDA>
90-134 ,. 10 14 Jl • 6
97..126 24 10 14 JJ , •llJ-155 '4 10 14 34-J5 10 '-10

1oo-l34 24 10 14 Jl 6 6

24-27 J6 16 20 '-11 16..18 JD-Jl 6 10 5-6
111..162 J5 16 ,. 15 15 31-32 6-7 10 ,

51-60 35-36 16 19-20 13-14 14-15 3D-31 6 10 5-<>
68-91 J4 16 16 15 14 31_32 6-7 10 6
66-61 34 16 16 12-13 14 31..32 '-7 10 '-7
46-51 35 16 " 13-14 14-15 J2-J3 7 10 6-7
20-47 39-40 15 24-25 11 21..23 31...32 6 lO 6-7

JJ J5 16 19 12 20 J4 6 lO 7
44 J7 16 21 14 14 34 6 10 7

100 34 " 18 12 '" 32 7 10 6
62-76 35-37 15 20_22 13 18-20 04-36 .-. 10 7-'
26-68 J7 15 22 12-13 17..18 .35..37 6-' 10 8-.
55-66 36 15 23 13 19..20 35-J7 '-9 10 6-.
42-61 J5 15 20 13 16 34-35 6 lO 7_6

'5 J8 17 21 21 44 12 10 13
51·52 37 15 22 14-15 20-21 "-J7 • 10 6-.

ImSCOPE:LIDAJ:
14Neoleopelul lI\I.crol!Fl1dotul 117-136 31..32 17..18 13 12..13 34 10

OQCOC!:P}W.IDA!
1675-142 13

65_87 17 12
110-127 19

55-.5 16
100-130 17..18

OPHIDIIDAt
15 57165...260 72 127..129 106-111

190-240 72 ..74 15 57-5. 132-1J4 112 ..117
210-275 74-75 14 59-61 135-139 114-116
155-165 11-72 14 52-56 DO-135 108-US
150-180 71-72 14-15 57 126 106
200-220 72 14 57 126..1)2 106..108
210-230 66-67 16 50-51 115-125 96-100
190-265 64-<>5 16 46... 13J-144 '6-1oS
125-260 66-67 16 50-51 120-136 .6-lll
175-210 66-67 16 50-51 138-146 114..121
60..122 57-5. 14 4J-"5 102..105 82-8,

145~180 "-69 15 53·54 1.47..156 118-124
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TABLE I.-Meristic characters of some marine fishes of the western North Atlantic Ocean.-Continued.

VERTF.BRAE DORSAL fI N A N A L FIN I CAUDAL FIN
f'.QiILY Size Sped..

range ."'. '~I ~_uau I ~uau >pm.. I ..,.. >p,n.. I .y.
I 0,," I oor.u, I' oor.u I "'''u 1:"'''''-Genua, species 'L ~ Ilecondar:r pr1lllU7 primary eeeondary

ino! r.)'l'I raY-II raYfl raYll

!!! .2' .. ~ - ...... - ...... _ .. .. .. .. .. .. .. .. .. .. .. .. .... Nmriler -------_ .... -----------------------------_.
SCIA.nm>AE

4b-142 12 2$ 11 14 12 19-22 6-10 31-34 8_, $-8
13$-1$) 2 2$ 11 14 II 2)-24 8 34 , 8
150-177 ) '5 13 12 11 '5-27 lQ.o.12 ,8-)) 6-11 5·8
lao..215 4 25 13 12 11 24-26 , JQo.J2 7-8 6-7
U2_178 ) 25 13 12 11 21-23 II 31-32 7-8 7
31-220 8 2$ 1) 12 11-12 24-27 10-11 29-33 6-' $-7

121_130 4 27 14 13 11 28_30 , 30-)2 7-11 6-8
28-16$ 10 25 1) 12 II 24-28 10-12 29-33 7-' 5-7
90-17$ $ 2$ 14 11 11 27-30 7-8 28-31 6_'( $-7
9O-1C4 6 25 10 15 10-11 )6·M 6-8 )0-)2 7-8 6-7

100_122 4 25 10 15 lJ-lli 46-50 6 27-28 6-7 4-$
77-197 $ 2$ 10 15 13 ""·M 7-8 29-31 7 $-7

148-165 4 2$ 10 15 9-11 35-39 7 :31-.32 7-8 7
112-173 4 2$ 10 1$ 7 '0 19-20 )0-)$ 7·' 6-9
152-173 4 2$ 10 15 II 24_28 6-7 29-30 6-7 6
27-130 10 2$ 10 15 11-12 25..21 6 28-)1 6-7 4-7
27_182 15 25 10 1$ 11-12 29-32 12-13 29-]) 6-8 6-0

221-2)0 ) 26 14 12 10_11 29-30 9-10 )0 6-7 6-7
171-195 4 25 10 15 II 24-26 7-8 )2-33 8-, 7

72-14.3 4 25 10 15 11 24-25 7 30-31 7-8 6
21Q-233 2 25 10 15 II 2) 7 31-32 8 6-7
75-213 4 2$ 10 15 II 23-25 7-'J 29-31 6_8 6

140-235 $ 2$ 10 15 II 26_28 7-8 34-36 9-10 7-'
101-200 5 25 10 15 II 26-29 8 ))-34 8-9 8
148-177 4 2$ II 14 , 30-34 10 31-33 8 6-8
145-160 4 2$ 12 13 12 21-23 , 35-37 9-11 ,

118 1 25 10 15 II 21 , )$ , 9
112-153 4 " II 18 II 2"-30 8 26-30 6 5-1
105-155 4 2$ 10 15 II .31-33 7 27-26 $ $-6

26_163 6 24 10 14 II 21-23 6 32-33 8_, 7
20-26 5 25 10 15 II 23-25 7-8 32-36 8-10 7-'

38-108 7 '$ 10 15 12-13 21-24 7-9 )0-35 7-' 6-9
U7-108 4 '5 10 15 12-13 21-23 8., 33-36 1_10 7-'

47 1 24 , 1$ 12 '0 8 )4 9 f
87..174 4 2$ 10 15 11 22-23 7-8 30-33 7-8 6-

SCO)ffim$OCIDAE
~~ 51-58 66-67 40 26-27 10-11+5 13·6 21-25 34 )-6

SCOMBRIDAE
52-US ), 20 " 11_12 11-12+6 1h+7-8 41 13 II

38 )9 19 '0 17 12+7 13+7
)70 41 22 " 16 14" 13+7
))0 $0 2$ 2$ 22 14., ll-7

170-160 30-31 14 16-17 10-11 12+h-S 11+4-5 3$-38 8-11 10
68 )1 14 17 II 11+5 ll'5

120-150 42.-43 17 25-26 16 lli-16+8_ll 13-1$+8-9 4344 13-14 1)

155..220 52-$) 21 31-32 18-19 18-19+8-9 14-16+7-8 41 12 12
580 39 18 21 13 12+- 12+-
$00 ), " 2O 14 14·8 12'7

75 )9 18 21 17 12-8 12+1 4$ 1$ 13

186-210 4 25 10 15 12 12 $ 34-36 10-12 9-10
75-91 4 24 9 15 12 9 5 26-29 7-8 5-7

222 1 24 , 15 12 10 $ 21 7 6
63-69 ) 24 , 15 12 10-11 $ 2$-27 6-7 5-6

108-13' 4 24 9 15 12 9 5 27-28 7 6-7
54-76 4 24 9 15 12 , $ 27-29 7-8 6-7

8)-lOS ) 24 9 15 12 , $ 21 7 6
86-127 4 '4 9 15 12 , 5 25_'6 6 ,-6
71-133 3 24 , 15 12 , $ 27-29 7-8 6·7
92_187 4 24 , 15 12 8_10 5 26-28 6-7 6_',

107-1), 4 24 9 15 12 9 $ 25-27 6-7 5-6
96-126 4 24 9 1$ 12 9 $ 26-27 6-1 6
7)-156 ) 24 , 15 12 8_' , 26 6_7 5-6
91-122 4 '4-"$ 9 15-16 12 9 5 27-29 7-8 6-7

24 1 '4 9 15 12 9 $ 26 7 5
165-191 2 24 , 15 12 , $-6 24-25 $-6 $

85-110 II '4 10 14 12 9 $ " 8 7
147-204 ) '5 9 16 " 9 5 )0 8 8
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TABLE I.-Meristic characters of some marine fishes of the western North Atlantic Ocean.-Continued.

V1':RTEBRAE DORsAL FIN A N A L F J N CArDAL FIN
FAMILY She Spec1~

range Mm,
ot" I "''"o~ I luoa Sp'n" I ..y, o n" I ..y,

o'~ I oon~, I' "oro~ I Vm"" I'von,,,,Genus, lJ(lrc1ee SL k: eecondarr priury pr111'1&l'Y secondary
rays ranI rays raye

~ ~.
_ • W ~ _ • ___________________ _ Nuli1ber __________________________________ • ______

OPISTHOONATHIDAR

ms~
54-84 28 10 16 11 16 16-17 23 3-4 3-4

116-131 30 10 20 " 17 17 23 4 3
: 0 : :xIlf:~~ 75-105 28 10 18 11 15 11l-15 24_25 5 ,-4

OSTRAC!IDAE

t~t:fim :am~~11l
26-120 13 10
42_iliB 14 10

P~ill.IDAE

Pernphrh IIchomburgk1 B2 25 10 15 32 "PFRCOPHIDtDAE
:::roplI anatirolltril 1)0-216 28 19 14-15 17-19 34-36 lO-ll 9-10
~gobioidee 163-192 30 21 16-17 17-16 )4-" 10-11 9-10

145-160 28 16 14 17-16 36_37 11-12 10
cild~;:~c~=entum 72-74 28 19 15 18 110-41 13 12_13

PLEUROIfF.cTIDA!
GlYDtocepha].ueJtQ0gl0i'nu, 220-230 51-56 11_12 45-47 lo!l-1l7 111-101 22-2) o-l 11 11Fnopaetta b arrs nata 1<::4_107 40-41 10 30-)1 61-64 53-54 20 1 , ,

OIC cputta...!!!L 90-104 41-42 10 )1-)2 6)-66 53-56 20 1 9 b

POF.cnIIDAE
OaJnbullia attinill 23_26 )2-33 14 18-19 7·8 11 23_28
~rIa'1'Otiiiolla 16-20 31 14 17 7-8 , 24
Poeeilla iatIpInna 20-24 29-)0 13-11 15-17 13-11 , )0-32

POLYMIXIDAE
~1owei 108-127 28 12 16 29-30 15 "o a~ 130_195 28 12 16 35-36 16-17 "POLYtmoD:DAE
Pol ,,' Ull octon8lll11l 6)-66 24 10 14 , 11-12 13 41-43 12_13 12-13

0 " Ull vIrIsInIcull 22-24 24 10 14 8_9 10-12 12-13

POMACENTRIDAE
115 26 11 15 13 12 10 26 5

55_126 26 11 15 13 13 12 26-27 5-6
7,_82 26 11 15 1) 12 12 25 ,
55-60 26 11 15 13 12 11 24-25 4-S
55-6' 26 11 15 12 1~-16 lHI. 25 ,
40-51 26 11 15 12-13 15 lJ 25 5

38 26 11 15 12 15 13 25 ,
POIWlA5YIDAE
~,~r~,enllill 119-165 26 10 16 11-12 17-18 9 42-43 lJ 12 ..1)

110 retllUlI tIrs n CUll 86_178 26.27 10 16·17 12 16-17 10-11 )8-39 10-11 10-11
~ill 135-15$ 26 10 16 12 13 , 39-40 11_1? 11

112-190 26 10 16 1) 11-13 11 )5-)7 10 MO
161_238 26 10 16 12 16-17 7-8 3'-40 12-13 9·11
9)-1)) 26 10 16 ~3-14 14-1, , 36·M 11-12 10-11

128 26 10 16 12 14 , 41 13 11
95-135 26 10 16 12 14 8 3)-36 9-10 6_'
97-115 26 10 16 12 15-16 8 )7-40 10-12 10-11
77..227 26 10 16 12 15-16 , )7-)9 9_12 10_ll

137-160 26 10 16 12 16 , 39-41 11-12 11-12
BB..I02 26-27 10 16-17 13 13-15 8., 3'1-42 12 ..1) 10-12

117-163 26 10 16 12-13 15 10-11 41 12-13 ll_12
,,-103 26 10 16 12-13 15-16 13 40-42 12-13 11-12

152-185 26 10 16 12 15 10 38-40 12 9-11
125-170 26 10 16 12 15-16 7 311_)9 ll-12 10-12

POHAroMIDU

~~ 1JJ2..21O 26 11 15 24-25 26-28 35-36 9_10 9-10

PR IACANTHlDAE
15' 23 10 13 10 12 12 25 5 4

137..186 2) 10 13 10 14 14-15 26_28 ,-6 S-6
135 23 10 13 10 13 14 24 4 4

89-135 23 10 1) 10 11 10 24 4 4

RACHYCENmnw:
RachYCentron~ 455 25 11 14 10 " 24 41 16

SC.AP.IDA!
57-67 25 10 15 10 9 25-27 7 5-6

117_146 2S 10 15 10 , 26..26 7-' 6-7
69..210 25 10 15 10 , 25-27 6-7 6-7

67-95 25 10 15 10 , " 8 7
61_121 25 10 15 10 , 25..27 6_' 6-7
74-92 2, 10 15 10 8-, 26_2b 7-8 6·7

192 25 10 15 10 , 28 b 7
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TABLE I.-Meristic characters of some marine fishes of the western North Atlantic Ocean.-Continued.

VERTEBRAE OuRSAL F I H A N A L F I H CA.UDAL F I H
FJ,KILY She Spec!_

range _os
0<0> I acaudal I """'" Spin.. I H." Sp n.~ I "" n<o> I Dorul _I_ Dorul I V~t'" I_ V~t'"

OIlNS, species 'L ex- secondary priJrlary primary uconduy
'ned ra.18 raye rays rays

'!'. ~.
_ w _ ... ___ ......................................................... l'fUM!H!'I' _ .................................... ___ .............................. _ ........................ _ ............ _.

~]'DAE

Anthiuicue~ 191-295' 4 26 10 16 10 Ilo , 40-43 13-1.4 12-U.

~~
12~-1~.5 4 24 10 Ilo 10 11 7 34-35 9-10 ,

v \a siphieR 101_167 4 24 10 14 10 11 7 34-35 9-10 7-9
f:tr aU 91-180 4 24 10 14 10 11 7 34-35 9-10 8=- 78-23~ 4 24 10 Ilo 9 IS '-9 35-36 9-10 9
iiiTirrnes '2 1 24 10 14 8 12 ,

33 8 8
373 1 24 10 Ilo 11 19 9 31 7 7

105-113 4 24 10 14 10 " 7 39-40 12 10-11
1)3-175 4 24 10 Ilo 9·10 12 7 )6-40 11-12 10-11

92-15$ 4 24 10 Ilo 10 12 7 37 11-12 8-,
215-<'(1.5 2 24 10 Ilo 11 16 9 37-40 10-12 10-11
165-205 4 24 10 14 11 Ilo 9 33-35 8-9 8-9
177-205 2 24 10 14 11 ,6 8 35-37 9-10 9-10

IloB 1 24 10 14 11 Ilo 9 J4 9 8
170 1 24 10 14 10 14 9 33 8 8

74...146 4 24 10 14 11 13-14 9 33-34 8-9 7-8
100-202 2 24 10 Ilo 11 17 8 36 10 ,

52-102 6 26 10 ,6 9-10 11-Ilo 8 39-1.11 12-11 11-13
120 1 24 10 Ilo 11 17 12 J8 11 10
240 1 24 10 Ilo 11 17 11 38 11 10
127 1 24 10 Ilo 11 16 11 37 10 10

122_205' 3 24 10 Ilo 11 16-17 10-12 37 10-11 9-10
49-<>6 3 24 10 Ilo 11 16_17 11 37-36 10-11 9-10

393 1 24 10 Ilo 11 16 11 J7 10 10
7l.i-l04 4 26 10 16 10 15 7 33 , 9
65-94 2 24 10 Ilo 9 16-19 9 40 12 11

103-12.5 3 24 10 Ilo 9 Ilo 8 33-34 8-9 8
66-107 4 24 10 Ilo 8 13 7-8 34-3S 9 8-,

125-19$ 4 26 10 16 10 15 8 33-34 '-10 9
52-57 4 24 10 14 10 11_12 7 36-38 10-11 9-10
29-44 3 24 10 Ilo 9-10 11 7 34-35 9-10 7-8
4S-<>6 4 24 10 Ilo 10 12 7 32-33 8 7-8
75-87 4 24 10 Ilo 10 11-12 7 3$-36 10 8-9
33-47 4 24 10 Ilo 10 11-12 7 32 , 7
59-72 4 24 10 Ilo 10 11-12 6_7 37-38 10-11 10

99..12$ 4 24 10 Ilo 10 12 7 38-39 11-12 10-11
112-140 4 24 10 14 10 12 7 36~3f\ 10_11 9-10

60-76 4 24 10 Ilo 10 13~1l;. 7 31-32 7-8 7
48-117 4 24 10 Ilo 10 12 7 34-36 9-10 8-9
49-63 3 24 10 Ilo 10 12 7 33-34 '-9 8

SOLF.IDJ,E

~~~~: i1~::~e:U8 70-93 27-28 18-19 54-58 40-44 15-16 7-8
94-116 28 19 53-58 40..J.i3 16 8

m:~~~;U~~ue
$2-111 35-36 26-27 60_70 44-$1 16 8
80-92 28--29 19-20 51-55 41..J.i2 16 8

69-112 24 10 Ilo 12 10-12 9-10 31'-33 8-9 7
16tl_19$ 24 10 14 11 10-11 10 32-33 8 7-8
137-157 24-2$ 10-11 14 12-13 Ilo-15 11-14 33-34 8-9 8

7'l-76 '4 10 Ilo 12 11 11 34-38 10-11 7-10
129_162 24 10 Ilo 12 10 8 35-37 9-10 9-10
109-1.48 24 10 Ilo 12 12 11-12 33-34 9 7-'
107-1.4LI 24 10 Ilo 12 12 11 34-37 9-10 8-10

SPHRA1l:lDA.'"
35~boredll 122-206 24 12 12 ,

~€#:= S~U:1nm~o
168-220 2/, 12 12 36 10

2'" 24 12 12 35 ,
STv.PHANOB~YCmAF.

20-21 12~lJ 11-1?Steohanoberp: !!!2!!:!.! 70 30-31 10 39-41 10-11 10 10_11

50-57 35-36 11 24-25 9 7<7 32-36 "_il 10 5-6
51-57 3&-39 11 27~28 7-9 7+5 9-10 10

52 39 11 28 9 7·5 9 10
19-21 38 11 27
50-67 33 10 2; 14-1; 15-17 35-36 9-11 10 6-7
27-40 33-34 10 23-24 14-15 15-16 36 10 10 7
J2~7 29-30 11 18-19 9-11 Ilo 33-35 7-8 10 7-8

128-164 30-31 1$-16 IS 12 15-16 Ilo-15 35-37 9-10 9-10
lOO-llS 31 IS 16 12 IS IS 35-37 9_10 9-10

88-138 41-42 16 25-26 12-11 27_28 26-21 34-35 8-9 9
61-71 30 11 17 3 44-46 41-43 28 6 5

178 30 II 17 3 43 40 " 6 6
US-120 32 12 20 3 43-1.7 39-44 31-44 7-9 7-8
67-123 31 Ilo 17 11 25-26 26-27 JJ-J4 8-9 8
75-li2 31 Ilo 17 10_11 25_28 24-2$ 32-34 B-9 7-8
8)-193 31 Ilo 17 12-13 14-\5 1.4-15 36-41 10-12 '_12

160 45 23 22 15 9 9 36 11 10

STYLFJ'HORIDA!
Stzlrphorue~ 215 53

SYNG!U.ntlI)AlI;
105..160 49-51 13 36-35 19-20

65 56 17 39
47-52 50-53 18 32..35 10

40 49-50 18 31-32 10
115-122 51052 18 33-34
108-29$ 55-60 19-21 36-39 35 10
175-240 51052 19-20 32 10
165-240 S0-53 20 30-33 27-28 10

72_102 49..52 18-19 31-3) 28-29 10
87-95 M-S1 17_18 31-)3 29-32

55-263 61-62 24-25 37-38 10
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TABLE l.-Meristic characters of some marine fishes of the western North Atlantic Ocean.-Continued.

VER'1'7.DRAE DORSAL F IN I A N A L FIN C AU OAL FIN
FOOL! She Spec1_

rang. ~"" O~ I ~.=u I &=u o.~.. I ..,. I 9p'",,'
R.,. ot&! 1 Do"" -j' Do"&1 I Von',&1 1,''''''&1QIlIIUII, 8J)ec1el11 SL &X&m- eecondary prUlary pn-rr uconl1ar7

inod rays rays rays rayll

~ !!2. -- .. ---------------------- ~ .. .................. -- ......... -- .....................................................

50-ill 46-50 II 11 37-40 9..11 10 9-10
80-108 52-sa 11-12 11-12 40-42 11-12 10 10-11
53-330 49-52 ll_12 10-ll 414,5 11-13 10 11-13

32-72 49-.52 fO-ll 10-11 3~0 10-11 10 '-10
B9-31P 56-61 11-12 12 41-43 ll-12 10 11-12
62...190 47-50 12-13 11_12 40-42 11_12 10 lo-ll
60_165 ""4,6 10-11 10 3'-IW 10-13 10 10-12
32-213 55-5a 12-13 '-11 4~, 14_16 10 13-14
35-142 54-51 12-13 6-' 434" 12_16 10 12-14
84-207 54-51 ll-lJ 14-15 1P 13 10 13

5a 11 , , a n
74_152 19 11 14-IS 12-13 11

107-11.3 16 10 , a 11
liB-187 11 , B 1 11
99-178 19 II B 1 II
5'0_1.42 19-<'0 11-12 B 1 II

lQO..l25 1"/_18 9-10 d 1 II
72 ..].29 18 10 B 1 II

nuCHICHTHYIDAE
floplolltethus~ 15-86 26 II IS 13 33-34 1-a 10

'I1!.IJ.CAN'I'HODIDJ,Z
Hollardi. hollardi. 71-90 20 12 16-17 IS 12
Parllloii.raia oChJll1dti 51-60 20 12 " 13 12

'l1lICHIURIDAJI:

;::'hS:::: t~~ 590 IS1
430-465 121_132 121_1)2 71-81

rr1chiuJ'U1I 1.ptUriii 310-380 169·173 39--40 130·l34 1)2·138 89.107

'IP.IOLIDAE
%';;3 26 10 16 11 10-11 0 II )1.)) 9·10 6-10

94-108 26 10 16 11 II 0 II 30-32 '-10 8-,
61_92 250.26 10 15·16 11 11 0 9-10 27·30 1-' 7-8
30-5' 26 10 16 11 II 0 ,-n 27-26 1-8 1

61·130 26 10 16 10 12-13 0 11 30-31 '-10 8
72·133 26 10 16 10 12 0 II 28_31 , 6-,

172--166 26 10 16 10 13 0 12 ."ll..)) 9..10 9·10
Uj-157 26 10 16 10 12 0 II )2·35 lO_ll ,_ll

98-137 26..27 10 16-17 10 12-13 0 10·11 25..27 6-1 b-8
89..U8 26 10 16 '-10 12 0 11 )1..)2 '-10 ,

157.225 26.27 10 16·17 10 12-13 0 11-12 31_34 '-ll '-11
,1-!S) 26 10 16 10 11-12 0 II 32-)5 lD-ll 9..11

113_1115' 26 10 16 10 12-13 0 II 29..30 8-, a
151_173 26 10 16 10 12 0 lD-ll )1.)2 9..10 ,

79_172 26 10 16 10 13 0 12 30-33 lD-ll 1-10
98-113 2. 10 16 9-10 12 0 10-11 33-)4 10-ll 10
90-193 2. 10 16 10 12 0 II 30-33 9·10 6..10
92..120 31 , 22 6 16 0 2B B 8

92-96 32 , 23 0 25 1 6
127_142 33-35 , 24.:16

Ii: 0 25.:11 l-B 6-1
110_130 34..)S , 250.26 0 210.2) 270.28 B 1-8
B1-1oS )4-)5 , 25..26 16..20 0 16..21 28 a a

101..135 )4-35 , 25-26 16 0 26.28 1-8 1-B
122..135 )2..33 , 2)0.24 0 26 1 1
118..1.48 33 , 24 0 26.26 1-a 1-8

7)·914 )1..)3 , 22-24 0 2. 1 1
U5·13) 3)..34 , 240.25 0 19 26 1 1
1)6-153 3) , 24 19-20 0 20 25~6 6-1 1

UR.\NOSC(lPIDAl
230 25 II 14 13 13 22 5 4

60_110 25 II 14 13·14 13-14 25-26 6-1 6-1
6)..125 2B 11 11 12·lU 16·17 28--29 8-, 1-B
85..111 25 10 IS 14-IS lC?·13 22 5 4
62..118 26 II IS 14-IS 13..1.4 23 5 5

XIPHIJDAE
Iiphia. S1ad1U11 5)..170 26 14 12 52 31..)2 1-'

ZElDA!
~rolleull B5_1IS 31 10 21

8j
28--29 26-29 20-21 H

arasenp!~ 105·116 34 12 22 260.29 Jl..)J 27..28 B-'
zenoppr.~ 68-15 '5 12 23 8-' 24--26 22..25 IS 1

Z~IONTIDiE

~ ho101!'Pi8 60-12 21 II 16 5';; 26-.28 1.:1 22--2) 16

ZOARCIDAE
137-1.38~~ 3Il.O..390 25.... lll-ll2 18-21 90-94+28..31 ill-llS
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FREQUENCY AND DURATION OF FLOW

REVERSAL IN THE LOWER COLUMBIA

RIVER, APRIL 196B-MARCH 1970

The hydraulic head generated by some heights
of tide can result in changes in direction of cur­
rent in the lower Columbia River when volume
discharges fall below a critical value. In connec­
tion with this phenomenon, Clark and Snyder
(1'969) conducted a study to determine the tim­
ing and extent of reversal of flow during an
extreme condition of low discharge of water
from the river. They determined that flow re­
versals could increase the accumulation of dis­
charged effluents per given volume of river
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water by as much as 3.5 times over the accumu­
lation at mean flow rates. Their report showed
the need for a continuing record of direction of
current in the lower Columbia River to deter­
mine the importance of flow reversal at different
discharge rates. To help satisfy this need, a
floating laboratory (Snyder, BIahm, and McCon­
nell, 1971) was established ,on the lower Colum­
bia River at river kilometer 117.5 (river mile 73)
near Prescott, Oreg., where speed and direction
of current were recorded. This report describes
the flow-reversal phenomenon at river kilometer
117.5 from data collected between April 1968
and March 1970.

Procedure

The velocity of the river current was measured
with a Savonius meter' suspended from the lab­
oratory to determine the frequency and duration
of flow reversal in the lower Columbia River.
With the exception of 21 days, the flow was mon­
itored continuously for a 2-year period. Flow
data obtained at Prescott were related to the
daily discharge of the river and to the time and
height of ocean tides near the river's mouth at
Astoria, Oreg.

Daily average flow for the period 1 April 1968
to 30 June 1969, was "gauged flow" furnished
by the U.S. Geological Survey office in Portland,
Oreg.; daily average flow for the period 1 July
1969 to 31 March 1970, was from information
furnished by U.S. Geological Survey offices in
Portland, Oreg., and Tacoma, Wash. Time and
height of oceanic tides were for Astoria, Oreg.;
these data were obtained from tide charts of
the NOAA (National Oceanic and Atmospheric
Administration) National Ocean Survey.

Our observations of direction and speed of
current were used to determine the duration and
frequency of flow reversals. Only those flow
reversals of 60-min duration or longer were con­
sidered to constitute true reversals. Duration
of flow reversal was defined as the time interval
between positive downstream flows wherein the

, Reference to trade names does not imply endorse­
ment by the National Marine Fisheries Service, NOAA.


